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Selenium is one of the essential elements crucial for the normal functioning of the human body. Applied in nano form, it has better
pharmacokinetic parameters compared to inorganic forms so the research on the possibilities of using nanoselenium as a dietary
supplement is being intensified. However, nanoparticles must have appropriate characteristics in order to ensure satisfactory stability and
bioavailability. For this purpose, biologically active natural compounds isolated from biomass or food waste are increasingly used, thus
improving the functionality of the obtained nanoparticles and reducing the ecological footprint of the synthesis process.
The main objective of this study was to investigate the possibilities of green synthesis of nanoselenium using raw and purified pectins
(extracted from mandarin peel and tomato pomace) and olive pomace extract rich in polyphenols. The influence of different synthesis
conditions on the size distribution, zeta potential and gastrointestinal stability of the obtained nanoparticles was investigated.
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Figure 2. Particle size distribution before (A) and after 
(B) gastrointestinal digestion.
*nSe-nanoselenium; bnSe-biogenic nanoselenium; 
EKM-olive pomace extract; PVP-polyvinylpyrrolidone; 
PS-polysorbate; PRr-raw tomato pectin; PRp-purified
tomato pectin; PMr- raw mandarine pectin; PMp-
purified mandarine pectin

The results indicate poor gastrointestinal stability of bnSeRp, bnSeRr, and nSePVP samples (Figure 1). All the
samples that showed good stability in gastrointestinal tract’s condition had polysorbate as a synthetic coating
(nSePS and bnSePS-EKM).
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The process of digestion significantly affects the particle size
distribution of nanoparticles in all investigated samples, where
nanoparticles agglomerate or decompose into smaller particles
(Figure 2). Samples encapsulated with purified mandarin pectins
decrease during the digestion process (to 186.5 nm) but remain
in the form of nanoparticles.
In samples of nanoselenium with purified tomato pectins,
nanoselenium decompose in 3 fractions, 2 of which contain
particles smaller than 150 nm and a fraction of 4% of particles
with a size of 378.6 nm.
Nanoparticles prepared using olive pomace extract have
satisfactory stability during digestion.
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The results of this research significantly contribute to the existing knowledge about the possibilities
of using natural extracts in the synthesis of metal nanoparticles and the gastrointestinal stability of
nanoparticles, as well as the possibilities and justification of its use as a nutraceutical.
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